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As a superior semiconductor and paramagnetic material, the synthesis and 
properties of nano α-Fe2O3 have become a hot research topic in recent years in the 
field of nanomaterials. Since the properties of nanomaterials are highly dependent on 
their morphology and size, controlling these factors for nanoscale α-Fe2O3 is of great 
importance and  challenge to researchers. Among its multiple synthetic methods, 
hydrothermal synthesis was most popular because of its facility to control the crystal 
form, particle dispersion, morphology and particle size of the product. Various 
morphology and function of α-Fe2O3 nanostructures have been successfully prepared 
with the hydrothermal method. The hydrothermal method was frequently adopted in 
the synthesis of inorganic nanomaterial but was seldom applied to the field of 
polymer due to its characteristic high temperature and high pressure. This thesis 
combines polymer microspheres with the hydrothermal method. It was studied that 
polymer microspheres changed in morphology and size after hydrothermal treatment 
and the accurate fabrication of nano α-Fe2O3 on a polymer microsphere substrate 
achieved functionalization .The main contents are listed: 
(1) Three kinds of monodispersed polymer microspheres: polystyrene(PS) 
micro-spheres, PS nanospheres with surfaces modified by PEG , and P(St-HEMA) 
nanospheres which were prepared by dispersion polymerization, precipitation 
polymerization, and soap-free polymerization. The size and monodispersity of the 
polymer microspheres could be particularly controlled by altering a variety of 
synthetic conditions, such as the dosage of initiator, stabilizer, chain length of PEG , 
or cross-linking agent. 
(2) PS microspheres and PS nanospheres with surfaces modified by PEG, 
prepared by our previous work, were employed to study the  change of polymer 
microspheres in morphology and particle size after hydrothermal treatment. The 
factors related to the resultant of the product such as dialysis, stabilizer , PEG ,ion 















monodispersity of resultant product was characterized through the use of a scanning 
electron microscopy (SEM), transmission electron microscopy(TEM), and dynamic 
Light Scattering(DLS). 
(3) PS nanospheres with surfaces modified by PEG were adopted as templates to 
prepare PS/α-Fe2O3 with micro/nano hierarchical structures through the hydrothermal 
method. The factors related to the morphology of PS/α-Fe2O3 microspheres  are the 
quality ratio of ferrite salt to PS microspheres, chain length of PEG, crosslinked PS 
microspheres, temperature and variety of the iron source anion. The PS/α-Fe2O3 
microspheres with micro/nano hierarchical structures were characterized through the 
use of the Fourier transform infrared (FTIR), UV-visible spectroscopy, X-ray 
diffraction(XRD),Scanning electron microscopy(SEM), and Transmission electron 
microscopy(TEM). The reaction mechanism of PS/α-Fe2O3 with micro/nano 
hierarchical structures was also discussed and verified in detail through studying the 
action of the reagents, compostion of the precursor solution, and tracing of the 
reaction process and the relevant model was proposed. The absorbing and bleaching 
performance of of PS/α-Fe2O3 micro/nano hierarchical structure was investigated to 
explore its application as a water treatment agent in sewage treatment. 
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